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VOLUME IIt 


THE DOWNSTREAM PROBABILITY DENSITY FUNCTION FOR NORTH 
AMERICA AND EURASIA 


Table I, North America and Table lI, Eurasia were computed from the 
data in Table I, Constant Wind, Volume II, by introducing tne actual wind pro- 
files for these two regiong for various heights and seasons. The eppropriate 
wind profiles were then integrated between the initial latitude and each succes- 
give latitude band in order to obtain the value of U (gee page 15, Volume I) 
appropriate to each band, The corresponding relative frequencies were deter- 
mined by linear interpolation, 

For example, if, for a specified repion, height, and geason, the value 
of U corresponding to the latitude band 40°N to 35°N ig WEST 43 kts for an 
initial latitude of 50°N, then the appropriate relative frequencies are obtained 
from the page in Table I, Volume Il, headed T - 50 - 40 to 35, where T = 1, 
3, 6, or lé days, by interpolating 3/10ths of the way between the values in the 
WhisT 40-kt and WEST 50-kt columna, 

The parameters in Tables land Ilare: 

Region, Table lL North America. 
Table H, Nuragia. 
season; January, April, July, and October, 


Height: £0,000, 50,000, 60,000, 70,000, and 
8U, OVO feet, 


9, ~ initial latitude (deprees), 
A - longitude (degrees), 
0 - S-depree latitude bands, 


Sulutions are given for time periods of 1, 3, 6, and 12 daya, 

At the top ef cach page appears the table number and repion; either 
Table I, North America or Table HH. Murasia, Immediately below the table 
destpnation ia a group of uumbers which pives the time, initial latitude, and 


height, bor example, the number proup 3 - 35 - 40,000 is decoded as follows; 
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3 - time in days. 
35 - initial latitude in degrees, 


40,000 - the 40, 000-foot level 


At the extreme left are the names of the four mid-season months; Jan- 
uary, April, July, and October, To the right of these is a column headed LAT 
BAND which designates the 10 latitude bands. These bands are repeated for 
each .aonth, The word LONGITUDE beneath the number group pertains to the 
row immediately below which gives the distance in degrees longitude from the 
origin, 

The numbers in the body of the tables are relative frequency (that is, per- 
cent of total balloons launched to the nearest 1/10th of 1 percent of balloon loca- 
tion, The following illustrates the use of these tables: 


EXAMPLIE, If balloons launched at 45°N in North America in 
October were to float at a constant level of 80, 000 
feet, what would be the relative frequency of bal- 
louns between 55°N and 50°N ata distance of 80° 
longitude from the origin after 12 days? 

QOLUTION, (a) Turn to the page in Table I. North America 
headed by the designator proup 12 - 45 - 80,000, 
(b) Consult the bottam block of data next to the 
word October, At the intersection between the 
row labelled 565 - 50 and the column headed 80, 
read off 2.8 percent, 

The pages of Tables Land If are arranged in the following order with re- 

ypect tu the various parameters: 
Time: J, 3, 6, and 12 days, 
Initial latitude: 30°N through TOON at 5° 
latitude intervals. 
Height: 40,000 through 80,000 feet 
at 10, 000-fout intervals, 


Por those cases where the mean zonal wind for a given season changes 
sigh at some latitude, we have prepared two separate tables, one fur eastward 
displacements and one for westward displacements, This situation occurs in 


Volume Hl, Table I. North America, as follows: 


fv 
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FOREWORD 


This Geophysics Research Paper is published in three 
separate volumes, 

In Volume I the theory of large-scale atmospheric dif- 
fusion is developed, The application of this theory to air tra- 
jectories ig presented in Volumes II and III, 

Volume II contains probability tables for various con- 
stant values of mean zonal wind, 

Volume III] consists of probability tables for North 


: America and Eurasia. 
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7. 
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9. 
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13. 


5. 


16. 


GEOPHYSICAL RESEARCH PAPERS 


Isotropic and Non-[sotropic Turbulence in the Atmospheric Surface Layer, Heinz Lettau, Geo- 
physics Research Directorate, December 1949. 


Effective Radiat‘ 1 Temperatures of the Ozonosphere over New Mexico, Adel, Geophysics 
R-D, December 1949. 


Diffraction Effects in the Propagation of Compressional Waves in the Atmosphere, Norman A. 
Haskell, Geophysics Research Directorate, March 1950. 


Evaluation of Results of Joint Air Force-Weather Bureau Cloud Seeding Trials Conducted 
During Winter and Spring 1949, Charles f. Anderson, Geophysics Research Directorate, 
May 1950. 


Investigation of Stratosphere Winds and Temperatures From Acoustical Propagation Studies, 
Athert P. Crary, Geophysics Research Directorate, June 1950. 


Air-Coupled Flexural Waves in Floating Ice, F. Press, M. Ewing, A. P. Crary, S. Katz, and J. 
Oliver, Geophysics Research Directorate, November 1950. 


Proceedings of the Conference on lonospheric Research (June 1949), edited by Bradford B. 
Underhill and Ralph J. Donaldson, Jr., Geophysics Research Directorate, December 1950. 


Proceedings of the Colloquium on Mesospheric Physics, edited by N. C. Gerson, Geophysics 
Research Directorate, July 1951. 


The Dispersion of Surface Waves on Multi-Layered Media, Norman A. Haskell, Geophysics 
Research Directorate, August 1951. 


The Measurement of Stratoapheric Density Distribution with the Searchlight Technique, L. 
Elterman, Geophysics Regearch Directorate, December 1951. 


Proceedings of the Conference on lonospheric Physics (July 1950) Part A, edited hy N.C. 
Gerson und alph J. Donaldson, Jr, Geophysics Research Directorate, April 1952. 


Proceedings af the Conference on lonospheric Physica (July 1950) Part B, edited by Ludwig 
Kutz and N, C. Gerson, Geophysics Research Directorate, April 1952. 


Proceedings of the Colloquium on Microwave Meteorology, Aerosols and Cloud Physics, edited 
by Ralph J. Donaldson, Jr., Geophysics Research Directorate, May 1952, 


Atmospheric low Patterns and Their Representation by Spherical-Surface Harmonics, UB. laure 
5 


witz and Richard A. Craig, Geophysics Research Directorate, July 1952. 
Back-Scattering of Flectromagnetic Waves From Spheres and Spherical Shells, A. 1. Aden, 
Geophysics Research Directorate, July 1952. 


Notes on the Theory of Large-Scale Dis:urbeaces in Atmospheric Flow With Applications to 
Numerien! Weather Prediction, Philip Duacan Thompson, Major, U.S. Air Force, Geophysics 
Research Directorate, July 1952. 
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No. 19. 


No, 20. 


No. 21. 
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No. 23. 


No. 24. 


No. 25. 


No. 26. 


No. 27. 


No. 28. 


No, 29, 


No. 30. 


No. 31. 


GEOPHYSICAL RESEARCH PAPERS (Continued) 


The Observed Mean Field of Motion of the Atmosphere, Yale Mintz and Gordon Dean, Geophysics 
Research Directorate, August 1952. 


The Distribution of Radiational Temperature Change in the Northern Hemisphere During March, 
Julius London, Geophysics Research Directorate, December 1952. 


International Symposium on Atmospheric Turbulence in the Boundary Layer, Massachusetts Insti- 
tute of Technology, 4-8 June 1951, edited by E, W. Hewson, Geophysics Research Directorate, 
December 1952. 


On the Phenomenon of the Colored Sun, Especially the ‘‘Blue’? Sun of September 1950, Rudolf 
Penndorf, Geophysics Research Directorate, April 1953. 


Absorption Coefficients of Several Atmospheric Gases, K. Watanabe, Murray Zelikoff and Edward 
C. Y. Inn, Geophysics Research Directorate, June 1953. 


Asymptotic Approximatior for the Elastic Normal Modes in a Stratified Solid Medium, Norman A. 
Haskell, Geophysics Research Directorate, August 1953. 


Forecasting Relationships Between Upper Level Flow and Surface Meteorological Processes, 
J. J. George, R. O. Roche, H. B. Visscher, R. J. Shafer, P. W. Funke, W. R. Biggers and R. M. 
Whiting, Geophysics Research Directorate, August 1953. 


Contributions to the Study of Planetary Atmospheric Circulations, edited by Robert M. White, 
veophysics Research Directorate, November 1953. 


The Vortical Distribution of Mie Particles ia the Troposphere, R. Penndorf, Geophysics Re- 
search Directorate, March 1954, 


Study of Atmospheric long in a Nonequilibrium System, C. G. Stergis, Geophysics Research 
Directorate, April 1954. 


Investigation of Microbarowetric Oscillations in Eastern Massachusetts, I, A, Flauraud, A. H. 
Mears, I". A. Crowley, Jr., and A. P. Crary, Geophysica Reasearch Directorate, May 1954. 


The Rotation-Vibration Spectra of Anmonia in the 6- and 10-Micron Regions, R, G. Breene, Jr., 
Capt., USAF, Geophysics Research Directorate, June 1954. 


Seasonal Trenda of Temperature, Density, and Pressure in the Strutoaphere Obtained With the 
Searchlight Probing Technique, Louis Klterman, July 1954. 


Proceedings of the Conference on Auroral Physica, edited by N. C. Gerson, Geophysics Re- 
search Directorate, July 1954. 


Fog Modification by Cold-Water Seeding, Vernon G. Plank, Geophysica Research Directorate, 
August 1954. 
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No. 32. 


No. 33. 


No. 34. 


No. 35. 


Na. 36. 


No. 37. 


No. 38. 


No. 39. 


No. 40. 


No. 41. 


No. 42. 


No. 43. 


No. 44. 


No. 45. 


No. 46. 


GEOPHYSIC L RES ARCH PAPERS (Continued) 


Adsorptio. Studies of !’sterogeneous Phase Transitions, S. J. Birstein, Geophysics Research 
Directorate, December 1954. 


The Latitudin and Seasonal :ariations of the Absorption of Solar Radiation by Ozone, 
J. Pressman, Geophysics Research Directorate, December 1954. 


Synoptic Analysis of Convection in a k tating Cylinder, Fultz and J. Corn, Geophysics 


Research iirectorati January 1955. 


Balance Requirements of the General Circulation, V. P. Starr and R. M. White, Geophysics 
Research Directorate, December 1954. 


The Mean Molecular Weight of the Upper Atmosphere, Waren E. T: ompson, Geophysics Re- 
search Directorate, May 1955. 


Proceedings on the Conference on Interfacia! Phenomena and Nucleation. 
I. Conference on Nucleation. 

II. Conference on Nucleation and Surface Tension. 

IIL Conference on Adsorption. 
Edited by H. Reiss, Geophysics Research Directorate, © !y 1955. 


The Stability of a Simple Baroclinic Flow With Horizontal ."car, Leon S, Pocinki, Geophysics 
Research Directorate, July 1955. 


The Chemistry and Vertical Distribution of the Oxides of Nitrogen in the Atmosphere, I.. 
Miller, Geophysics Research Directorate, April 1955. 


Near Infrared Transmission Through Synthetic Atmospheres, J N. Howard, Geophysics Rea- 
search Directorate, November 1955. 


The Shift and Shape of Spectral Lines, R. G. Breene, Geophysice Research Directorate, 
Qctober 1955. 


Proceedings on the Conference on Atmospheric Mlectricity, A. Holzer, W. Smith, Geophysics 
Research Directorate, December 1955. 


Methoda and Reaulta of Upper Atmospheric Research, J. Kaplan, G. Schilling, H. Kallman, 
Geophysica Research Directorate, November 1955. 


Luminous and Spectral Reflectance as Well as Colors of Natural Objects, R. Penadorf, Geo~ 
physics Research Directorate, February 1956, 


New Tablew of Mie Scattering Functions for Spherical Particles, R. Penndorf, lt. Goldberg, 
Geophysics Reacarch Directorate, March 1956. 


Reeults of Numerical forecasting With the Baretropic and Thermotropic Modala, W. Gates, 
L. S. Pocinki, C. F. Jenkins, Geophysice Research Directorate, April 1956. 
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GEOPHYSICAL RESEARCH PAPERS (Continued) 


No. 47. A Meteorological Analysis of Clear Air Turbulence (A Report on the U. S. Synoptic High- 
Altitude Gust Program), H. Lake, Geophysics Research Directorate, February 1956, 


No. 48. A Review of Charge Transfer Processes in Gases, S. N. Ghosh, W. F. Sheridan, J. A. Dillon, ’ 
Jr., and H. D. Edwards, Geophysics Research Directorate, July 1955. 


No. 49, Theory of Motion of a Thin Metallic Cylinder Carrying a High Current, C. W. Dubs, Geo- 
physics Research Directorate, October 1955. 


No. 50. Hurricane Edna, 1954: Analysis of Radar, Aircraft, and Synoptic Data, I. Kessler, III amd 
D. Atlas, Geophysics Research Directorate, July 1956. 


No. 51. Cloud Refractive Index Studies, R. M. Cunningham, V. G. Plank, and C. F. Campen, Jr. 
Geophysics Research Directorate, October 1956. 


Na. 52. A Meteorological Study of Radar Angels, V. G. Plank, Geophysics Research Directorate, 
August 1956. 


No. 53. The Construction and Use of Forecast Rejisters, I. Gringorten, 1. Lund, M. Miller, Geo- : E 
physics Research Directorate, June, 1956, 


No. 54. Solar Geomagnetic lonospheric Parameters as ludices of Solar Activity, F. Ward Jr., Geo- 
& Pp 
physics Research Directorate, November, 1956. 


Reaearch Directorate, June 1957. 


t 

i 

No. 55. Preparation of Mutually Consistent Magnetic Charta, Paul Pougere, J. MeClay, Geophysica | 

No. 56. Radar Synoptic Analysis of an Intense Winter Storm, Edwin Kesler Il, Geophyeica Research : 

Directorate, October 1957, : 

No. ST. Mean Moathly 300 mb and 200 mb Contours and 500 mb, 300 mb, 200 mb Temperatures for the 
Northern Hemiaphere, BE. &. Wahl, April 1953. 


No. 58. Theory of Large-Scale Atmospieric Diffusion and its Application to Air Trajectories, 5. B. 
Solot and bf. ME. Darling, Jr, June 1958. 


Ce ee ee ee ee ee ee ae ee CO ee ee ee ee a | 


*Spueq opnsyiet 


spotted sum} 203 uaats are suownjos 
aeaBep-G pue ‘opnyBuol ‘apnzyey yeTstur "(33 990 OR 
03 900 '0F) WBrIeY ‘(Aaqgoiag ‘Ainge ‘itady ‘Azenuey) 
USSZIB SpPN[Iut ‘suolSz of uowippe uj ‘wzziaus 
“bled ‘“‘suosves pure siydiay snorzern 207 su0res2 
OM a8944 IOJ sattyoad puyw pemize ayy Butsnpos 

~ur Aq‘ (ouse7st Ow) Tf aumio, ui tiEp pure mE 
-uo0d uwror1y paynduios (VISRInNY pur wotaaury yw.8x 
r03 £9(qQuI AlttIqeqozd surriuos votsrstand sty 


CaIISSVIONN 


qaoday patsissepoun (UTe?Z-8S-WL-DHOAV 
'85 “ON Stadeg yoavasay teoishydoan) saiqey ‘die 
“8S6T PUNE ‘*are fauTaRCl ‘yea puw rofog "a's 
Aq ,,Satz0joalezy 2ty 02 uotieotiddy 27 pure uorany 
“Hid olaaydsouny aTeog-e982eq to AroeyL,, JO 110A 
‘VISVWUNGA INV VOIYAWNY HLUON YOR NOIDA 
"Ty | ALISNSO ALITIGVEOUd AiVSULSNMOOG FHL 
“SHEW ‘Dl OTpag 
PIBLOIIAIG Yr ersay soighudoag 
saquay yore Bay aBptanqwurd 21204 21 


"af CW” ‘Purse 
"a's ‘JoOTOS 
uorsniq-erzaydsouny 
uotley - ataydsoujy 
Azoyosleay vooileg ‘1 


OATIISSvTONN 


CaIAISSVIONES 


XBAGS 
poised aun} 103 usATd Viv SUOTINIGS “spuTQ epnaiet 


aerdep-G pue ‘apnyduoy ‘apnasey peraur ‘(33 900 '08 
°4 000 OF) Stay ‘(zaqoIwWO ‘AME ‘rady ‘Asenure 
uoseag apnyiour ‘suo1ge2 01 woTIIppe +} ‘srosa1TE 
-e8leg "‘Suosead Pue squstay snotzea soz suczpoz 
ON} 96IYI AOZ SATIOId putea [ENE 2qQ7 Butonpos 

-ut 4q ‘ (946251 GV) TW sumo, ut IEP purw yeRE 
-U0d wory payndusiod ‘eisvaing pue wIasury titO8N: 
IOJ $aTqes Aqtyiqeqoad suteqwos yotestaed spu yz 


| qioday patsissepoug (Mes77-sS-UL-Duoay 
'8S ‘ON sizadeg yoaeosay [eotshydoan) sarqez “diz 
"esét eumy ‘car ‘Butpaeg "W'S pur imtog ‘a's 

Aq :satioiefezy ary 01 uotwesuddy ait puke worn 
“Sig ott9ydsouny sresg-a8ie7 jo Azoayl,, 79 TTT 104 
‘VISVUNA AGNV VOIYVSANV HLYUON HOF NOILONAS 
ALISNGAGM ALITIGVEOUd WWAULSNMOG BHL 

“SERN ‘pso;prag 
PIBAOAIICQN UdaResay sSotshydoaH 
T3IyUID Ys eegoy asptaquiry 2.104 2ty 


"rf '*Wxr ‘Burpseg 
"g's OTog "Ty 


uote 

-N3jId - ersydsouny 
uornoypyl - sraydsouny 
Aaopoflery vooleg 
CA4ISISSVIONA 


Teéz7s1 GV 


ela te ee ee ee ee ee ee ee ee ee eos: 


teae7st ay 


~~ 


teen LG terete tee antneee ae te 


7 


C1 ZISEVISKA 


"Susaea 
I "E'S "HOTS 
, BOTsT ZIG -eesydaouny 
uohiayy -saondsquny 
Aaqywaleg y uooteg 

SP YLAISSY ISNA 


CAIAISSV IS 7 


i 


Py Sack hal ee OL sete 8 cemmee ee e % gta 1 


Yeung) 


Stoeyead s1sstg ag hoard vase BUOTNIEG teMieg syne 
Fash pes HE ‘oprystuct ‘oepeaie; the 


petitst los gon 
OF CYN'Oe) MEFIey “(Aaneisg cAiar tt + 
Gur pat Ett > 


HUST PUM eoe Pah TUR ay ets ey tos suathos | 


OM Brag. 223 Botttose Pein fengae ots Bussiness } 


wp he Coad re? wt eben Gut. 


as 
43g €2IGK? Aststuegosd 


$ 
Wadsy pot,iee wiser (Wier iere-di-odoOsyv 
“1OG ttn stode.g ysscse i d ; 


3 
: YE Tesistudesn) sotges “dpa: 
‘ "SEG AOD Cree Ceeteec GE pee woes cuts 
- Ae eatsegvalea ys sty ch tocsrotie dy oat pue wotsn; 
“AGE Spesidcousy vPeag-siary FO MLO MHED 5 TTL LOK ; 
2g OWISVROA CNY VOLE INY ELYEON HOS NCHLUONNS i 
to: ALIGN ALVIN EV HOU DIVES LON MOA at: 
“< "ORIN Cp et a Et 
“2 SUC EOo a Yotee toy 8 isnuds ory 
“6 cutie) Histeser si ersgque wo rao dd sty 


{ 


fs GC "spire «pt. 
svshipeg pure spratkvot ‘ospeasyet petit 9133 55 
3 NOD CH) "ERIN (4 é racy Aa et, 


Susess suntour * 
"SUCUEUN PHY LISIay #erhotises, 
2 203 sottsoed pum perstte 
(GLS7S1 CVI 1 Seto, ut eaep pity. 
3; ‘Cheese Guy rotzeuy uy 


“a 


titel 


203 HITGTE AstTGrGosd sitiusves troteottgnd 


¢ OW Pps repay ny GQUet7-s¢-uUL-od 
: WG OK S298ee yosess ag [ropshydusry) Cotaes “dt 
‘3 ’ 
A "ESHE OME Cae CB eitaedd ‘og 2 pee sejog ‘a ‘ 
‘ AQ sozyarjveles 2 ayy on sepmenpddy vi par vot | 
' % “337 Pitoydeousy vperg-sear]y jo AtOoUL IO TM IA 
Tap yea (Seyraug yy TE . earre re perc ‘pga os 
‘a-°S "MoteS oF iSVR NSD ONY Vor ain¥ HLYZON YOR NOTLONAA - 
; i 7 ee bei fa - aan tee te grr, . “ys 
j Perr 2 ALIGNAG ALVUGEVEOUd FIVER LSN HOT AHL 
-777Q + sasudentny *¢ Swe PLOY , 
. he ‘ PERSORIoSC7 YIOstewsy Satesydassy d 
» BEING - Vevudsousy °F Soe See : g 1 
‘ > . ; 29;8et) UISesGoy VApis ques) vas04 sty ! 
i A2OIIA KALE Umit pf t 
CLAlLAiSSYIINA ' {fes7sy ay 
! eit andl ie ane te Ra meee an ee BR Aes fo ance thiestend aes aT ae Facto ‘ 
ORO O erie eee Cee © Riek 6 he ements ere ereumers 8 eer ard 


i ed Co 


Pa ee ee ee a te eeee we ete a te ooeep 


a ee en ee ee 2 a ae 


ee ee Oe ee ee 


CaLaISSVTONNA 


| 


v 
& 
Re 
v 
. 
pre 
sy 
ra 
a& 
& 
« 
v 
ve 
= 
pes 
as 
& 
n 


"( 60S7S1 G¥_ [ FUMIO, UT paysttand 81 setz0j3D0f "{ 80STS1 OY | fp startet 
-8i} ate 07 uotIeostdde sit pue zp puw ‘9 '¢ ‘yp IH: “23 237 93 esa 


CaIAISSWTONOD 12o7St a¥ {2ATIISSV TON tlePat GY. 


ne nn a «oes on 7 wee $e F 
: 


CaIaISsv TONN : PBIAISSWIGNN 


*( 606251 GY” 1 FuMIOR UT paystignd 7 saztoqI a’ 
-@22 ate 03 uotestydde su pue Zp Dur 9 ' *] 5A 


Galdissv7 NO reg7st ty | CBLISSW TINS tected fLy 


OT, aM ce Ooh weg a take etoke Surana eee et ae ete a : Se, whtttin Wiest 


